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Abstract
Clinical medical education has not evolved at a rate that adequately meets the

needs of an ever-changing 21 st century healthcare system. For the purposes of

accreditation, residency programs must now demonstrate that physicians in training are

acquiring skills in practice-based learning and improvement and employing evidencebased care to improve health for diverse populations. The effectiveness of the
multifaceted Yale quality of care curriculum on changing the behavior of second year

primary care internal medicine residents was examined specific tO the care they provide
to their diabetic patients. The study found that the quality of care curriculum is feasible

within the graduate medical education system and was highly valued by the residents

who completed the experience. Actual changes in behavior were self-reported by the
residents. Based on an independent abstraction of the medical records of the diabetes

patients cared for by the second year residents, there was also evidence that the
curriculum led to meaningful improvements in patient care during baseline and follow-

up, including an increase in the rate of foot exams performed, completion of baseline

EKG reports performed and a decrease in mean LDL levels during the study period. In
conclusion, physicians in-training value curricular experiences in quality improvement
and report that the curricular experiences lead to changes in the patient care practices, and

finally that this education intervention can lead to actual improvements in patient care.

Introduction

The feasibility of implementing a curriculum in quality improvement into the
resident program for Yale internal medicine residents will be examined. This paper will

begin by providing a summary of what the literature reveals on the need to improve
clinical medical education and the new requirements that Yale and other residency

programs need to fulfill for the purposes of accreditation.

A further examination of the literature will be explored regarding changing
physician behavior and some of the important factors that need to be considered by the

program directors specific to curriculum development. The effectiveness of the
curriculum and experience to equip physicians for a challenging healthcare system is the

principal concern of this project. This paper will introduce the evidence-based care for
diabetes and discuss some of the issues surrounding evaluating and assessing the quality

of care physicians provide to this sub-group of patients.

The goals of the study will be outlined and the setting where the project was
initiated will be presented, along with a detailed description of how this study was

conducted. This paper will then present a summary of the results and provide a
discussion of these results in the context of what was learnt. The limitations of the study

and finally the conclusion would seek to draw the pieces together and suggest areas for

further study regarding incorporating quality improvement in clinical medical education.

Literature Review

In response to the 2001 Institute of Medicine report Crossing the Quality Chasm:
A New Health System for the 21 st Century, the Health Professions Education Summit was

organized. This committee consisted of over 150 leaders from health professions
education, regulation, policy, advocacy, quality and industry. They met to develop
strategies to improve clinical education to meet the demands of an ever-changing 21 st

century health system. The Institute of Medicine asserted in its report that clinical
medical education has not been adequately responsive to changes in patient

demographics and the current expectations of the health care system that has evolved
over time. In order to address the shifts in the patient population clinicians need to be

able to respond to the various expectations of patients; provide ongoing patient

management; deliver and coordinate care across teams, settings and time frames and be
supportive of patients’ need to change their behavior and lifestyle. 2 The consensus was
that health professionals lacked the preparation that would enable provision of the highest

quality of care and there was no system in place to assess the ongoing proficiency of
health care professionals.

The Health Professions Education Summit report focused on integrating a core set
of competencies into the education of health professions. These competencies included

patient-centered care, interdisciplinary teams, evidence-based practice, quality

improvement and informatics. Further recommendations called for integrating the core

competencies into accreditation, and credentialing processes of various disciplines and
professions. Halpem et al. reasons, "without data about medical education quality,

accreditation is the most potent lever for curricula reform in our decentralized medical
education system.

,,3

Accreditation Council for Graduate Medical Education (ACGME)

The Accreditation Council for Graduate Medical Education (ACGME) is the

organization responsible for establishing national standards for graduate medical
education in the United States, including the Yale Primary Care Internal Medicine

Residency Program. ACGME works to improve the quality of patient care through its
accreditation of residency training programs. Graduate medical education serves to

produce and license physicians, focusing on the development of clinical skills and
4
professional competencies, and the attainment of knowledge in a medical specialty. In

order to nurture and sustain life-long learning skills, graduate medical education typically

integrates didactics, clinical skills training, and management of patients with adequate
supervision and scholarly activity. Recently, ACGME shifted to an outcomes-based
accreditation for two reasons. First, the ACGME believes that residency programs must

demonstrate that their teaching methodology and the experiences they provide for
trainees actually result in the attainment of competence. Second and equally important is

the need to train physicians capable of meeting the needs of the population, not just
individuals. This second objective is directed at the needs of public health, an area often

neglected in traditional residency programs.

ACGME and the organization of certifying boards, the American Board of Medical
Specialties (ABMS) endorses six educational areas as the foundation for all graduate
medical education. These areas are as follows:

1. "Patient care: Residents must be able to provide patient care that is

compassionate, appropriate, and effective for the treatment of health problems
and the promotion of health.
2. Medical knowledge: Residents must demonstrate knowledge about established

and evolving biomedical, clinical, and cognate (e.g. epidemiological and

social-behavioral) sciences and the application of this knowledge to patient
care.

3. Practice-based learning and improvement: Residents must be able to

investigate and evaluate their patient care practices, appraise and assimilate
scientific evidence, and improve their patient care practices.

4. Interpersonal and communication skills: Residents must be able to

demonstrate interpersonal and communication skills that result in effective
information exchange and teaming with patients, their patient’s families, and

professional associate.
5. Professionalism: Residents must demonstrate a commitment to carrying out

professional responsibilities, adherence to ethical principles, and sensitivity to
a diverse patient population.

6. Systems-based practice: Residents must demonstrate an awareness of and

responsiveness to the larger context and system of healthcare and the ability to

effectively call on system resources to provide care that is of optimal value." 5

These general competencies are viewed as the initial step in encouraging
educational outcome assessment in residency programs and in the accreditation process.
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The two competencies, practice-based learning and improvement and systems-based

practice, are new and specifically target improving healthcare for groups of individuals.

It is still unknown the effect these competencies will have on graduate medical education.

However, residency programs are required by ACGME to develop and implement a
curriculum that emphasizes the six competency areas.

Initially established in 1989, the Yale University Primary Care Internal Medicine
Residency Program was designed to optimize the learning of the necessary skills and
required knowledge of a general internist, in both the inpatient and outpatient settings.
Medical training in the inpatient setting prepares residents for the diagnosis and treatment

of acute medical illnesses. The outpatient setting compliments the experience allowing
residents to develop skills in managing and preventing the clinical manifestations of

chronic illnesses. The training program offers a three (3) year Primary Care Internal
Medicine Residency leading to eligibility certification from the American Board of

Internal Medicine.

The Yale Internal Medicine Primary Care Residency Program designed its
curriculum emphasizing each area of competency pursuant to ACGME requirement.

Specifically, quality improvement was introduced to satisfy the ACGME competency of

practice-based learning and improvement and the Institute of Medicine (IOM)

competencies of employing evidenced-based practice and applying quality of care. The

quality of care curriculum designed within the Primary Care Internal Medicine Residency

Program at Yale University was developed to emphasize the expectations of ACGME for
residents. The expectations require residents to"

1)

"Analyze practice experience and perform practice-based
improvement activities using a systematic methodology

2)

Locate, appraise, and assimilate evidence from scientific studies
related to their patient’s health problems

3)

Obtain and use information about their own population of patients

and the larger population from which their patients are drawn

4)

Apply knowledge of study design and statistical methods to the
appraisal of clinical studies and other information on diagnostic
and therapeutic effectiveness

5)

Use information technology to manage information, access on-line
medical information; and support their own education

6)

Facilitate the learning of students and other health care

professionals. ’’5

ACGME’s ultimate goal from the perspective of graduate medical education is to
improve the quality of medical care received by the consumers of healthcare. However,
the significant challenge for any graduate medical program is to determine how best to
meet its objective and satisfy ACGME and IOM requirements specific to practice-based

learning and quality improvement. Inherent in the ultimate goals of the proposed
curriculum is to provide quality education that promotes the desired physician behavior

and skills. How to accomplish this task within an educational setting relies on an

understanding of the evidence for effective methods to achieve these goals.

Changing Physician Behavior
Health care quality improvement programs have, for some time, focused on

strategies to improve physician performance. These strategies have often had mixed
results. The clinical practice behavior of physicians is a result of multiple factors. This

has made it difficult for researchers to successfully develop strategies for physician
behavior change. A number of studies have examined and summarized the methods that

have failed and those that show promise. 8’9

Education and training
Within the system of education, information is supplied to physicians in order to

influence their clinical practice. Education may be viewed as an effective strategy to

result in change, however, the evidence supporting the efficacy of various educational

approaches is limited. Continuing medical education (CME) is a common approach
where physicians are invited to participate in educational conferences and various
materials are distributed. Although it has been accepted as the primary way to maintain

ongoing competency, CME has been shown to be an unreliable measure of

competency. 1,12 This method is often criticized as a passive education strategy and has

not always shown to be effective in changing physician performance. 13’14 When paired

with reinforcement strategies, CME may be more effective, but still with modest overall

effects. Other certifying organizations are now beginning to examine alternative
measures that are more evidence- based. 5’16’7

Guidelines

Implementing guidelines that provide physicians with evidence-based support for
patient care and management have become a popular approach to improving physicians’
clinical practice. The use of evidence-based guidelines is associated with elements of

cognitive theory. 3’s The guidelines seek to change clinical behavior, providing trained
and ’logically-thinking’ physicians with credible information from authoritative sources.

Despite the popularity, there is a lack of evidence supporting the impact of guidelines on

physician performance when singly implemented.

Academic detailing
Academic detailing is another strategy used to change physician behavior. Within

the Graduate Medical Education setting, it involves a face-to-face meeting where a

significant role model, often a trained physician preceptor or well-respected peer, would
discuss particular behaviors with the resident. 3’9 This strategy was born of the "counter

detailing" approach used by pharmaceutical representatives to influence physicians’ drug
prescribing practices. It also touches on aspects of social learning and social influence

and power theories, such as diffusion of innovation. 3’2 The trained preceptors or peers
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sometimes referred to as ’opinion leaders’, provide a certain level of guidance and

together with the resident come to a consensus about the direction and plan for adopting
specific behaviors.

Audit and Feedback

Audit and feedback are associated with aspects of behavioral and social cognitive

theory. 3’2 In audit, the pattem of an individual physician’s practice may be determined

by using chart review, examining a computerized medical record system, or by visual
observation. Audits have been used to assess quality of clinical management of
23
preventive health practices, 22 acute and chronic problems (e.g diabetes). Audits were

24
specifically shown to improve preventive health processes in one study. Although

audits are widely used, the evidence to suggest their effectiveness in changing physician

behavior is still conflicting. In feedback, the physician is provided with results that may

reflect on actual performance or clinical practices. The information fed back can vary. It

may reflect an aggregate of all patients seen by the physician, or patients with a specific
condition or maybe .that of a single patient. The kind of data may also be specific to

diagnosis, outcome, utility, decision or cognition. Often a comparison group is used to
benchmark the physician’s performance. Audit and feedback are external stimuli believed
to have some effect on changing physician behavior. However, various reviews suggest

that feedback has minimal effect on physician utilization25 and prescribing and diagnostic
test ordering. 26 Other reviews recommend pairing feedback with other approaches, but
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the evidence in support of improvement with other methods is lacking. 27 Two small

studies, where residents and faculty physicians received feedback from clinical audits,
showed significant improvement in the quality of papanicolaou smears. 28’29 Conversely,
minimal change was reported in a study of audit and feedback to alter physician-

prescribing patterns for several clinical conditions.

Self audit, where physicians

themselves assess the performance of their own patients by chart audit, may be an
effective way of improving performance because it encourages self-reflection and is

highly relevant to the trainee because it focuses on their patient population. 2 It has been

suggested that audit and feedback fail because of physicians’ resistance and distrust of
the second and third party audits.

Therefore, self-audit warrants examination to

determine if improvements in quality of physicians’ practices can result.

Readiness-to-change model
The transtheoretical or readiness-to-change model incorporates many of the
behavioral theories and suggests that time or timing is important considering the

complexity of the physician behavior change process. ’’4 This model has been
validated in smoking cessation studies and tested with patients in other health areas. 6

Smith, in his analysis of the readiness to change model and its effectiveness in changing

physician behavior, offers that this approach may be implemented successfully if the
intervention is multifactorial, stage-appropriate and tailored to each physician’s readiness
to change.
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Evidence-based quality assessment and care for diabetes mellitus

Evidence-based quality assessment (EBQA), which was born of the evidence-

based medicine movement, offers new insight into improving and evaluating physician’s
adherence to guidelines. 3 EBQA emphasizes setting priorities (plan), setting guidelines

(do), measuring performance (check/study) and improving performance (act). 37"4 These
steps may be the tools to evaluate the effectiveness in changing physician behavior and

improving health outcomes.

When setting priorities or in the planning stages, EBQA may be more feasible to
focus on clinical problems that they are taxing on the health care infrastructure and
resources and also those problems that are well defined with sufficient evidence to derive
a hierarchy of best practices. Diabetes mellitus, marked by abnormal elevation of blood

glucose levels, is a major public health problem affecting 6.2% (17 million) of the United

States population. 42 It is a chronic illness requiring continuous medical care and patient

self-management to prevent acute complications and to reduce the risk of long-term
complications

.43

If left unmanaged it can result in atherosclerosis, retinopathy,

nephropathy and neuropathy. Because of the prevalence and severe consequences of
diabetes along with the wealth of scientific knowledge on this illness, evidence based

quality assessment can reasonably offer an approach to improve diabetic care.

In setting guidelines, EBQA dictates that searches should be conducted
systematically for articles and the literature graded according to published standards for
critical review. 3 Using meta-analysis, decision analysis and cost-effectiveness analysis
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(i.e., tools of evidence-based medicine), criteria should be established for making a
diagnosis and present the best available evidence for treatment and management of the

problem. Each January, the American Diabetes Association (ADA) publishes its revised
Standards of Medical Care for patients with Diabetes Mellitus. 43 These standards are
based on evidence from randomized control studies, well-designed case control and

cohort studies and a consensus of clinical opinion. They provide physicians, patients,

researchers and educators with the components of care for diabetes, the diagnostic and
treatment goals and the tools to determine the quality of care.

The goal of measuring performance (checking/studying) is to examine the degree
to which physicians adhere to the guidelines. Care is taken to minimize ambiguity in the

indicators selected to represent the outcomes of interest. The indicators can be directly

observed, entered or charted and reported as rates. They can also be specific to the
physicians themselves. The guidelines specifically identify a number of practices that
healthcare providers should incorporate into their care for patients with diabetes. The
documentation of these practices in the medical records can therefore be observed to
determine the level of physician adherence. In the evaluation process, patients’ medical

records can be examined for specific behaviors of residents that they should perform

according to the guidelines.

ADA recommends performing a hemoglobin A1 c test a minimum of two times a
year in patients who have stable glycemic controls and at least four times a year in
patients who are not meeting glycemic goals.

43

Hemoglobin A1 c measures a patient’s
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average glyeemia .over the past 2 or 3 months and is an effective measure of treatment
efficacy. Lowering Alc to <7% has been associated with a reduction of microvascular
and neuropathic complications of Type 1 and Type 2 diabetes. 44’45’46 (Normal reference

range for nondiabetics is 4.0-6.0%). Because the major cause of mortality for persons
with diabetes is cardiovascular diseases (CVD)43, ADA also recommends reducing

cardiovascular risk factors in these patients. Hypertension (blood pressure > 140/90

mmHg) is a major risk factor for CVD and microvascular complications and affects 2060% of people with diabetes. 43 It is recommended that blood pressure (BP) be measured
at every routine diabetic visit. ADA recommends maintaining a BP of <130/80 mmHg

due to a randomized control trail demonstrating the benefit of lowering the BP to <140/80

mmHg in persons with diabetes47’48 and an epidemiological analysis showing that BP
> 120/80 mmHg is associated with increased rates of cardiovascular events and mortality

in persons with diabetes. 49

Nephropathy, another complication of uncontrolled diabetes and evidenced by
unusual urinary excretion of albumin protein (albuminuria), occurs in 20-40% of patients.
Persistent albuminuria in the range of 30-299 mg/24h (microalbuminuria) has been

shown to be the earliest stage of diabetic nephropathy and is also a significant marker for

CVD. 43’45’50’51 Thus nephropathy screening and treatment is recommended by ADA.
Intensive diabetes management to achieve near normal glucose levels has been shown to

delay the onset of microalbuminuria and the progression of microalbuminuria to clinical
albuminuria in patients with Type 1

50,5

and Type 2 diabetes. 45
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In addition, patients with Type 2 diabetes have a higher prevalence of
dyslipidemia that is also a risk factor for CVD. Management of lipids that seek to lower

LDL cholesterol and triglycerides and raise HDL cholesterol has been shown to reduce
macrovascular disease and mortality in patients with type 2 diabetes. 43 ADA
recommends that LDL levels be <100mg/dl, HDL levels be >45 mg/dl and > 55 mg/dl in
men and women, respectively, and triglyceride levels be < 150 mg/dl.

ADA also recommends appropriate foot care in individuals with diabetes for the
early recognition of signs that may indicate some of the common consequences of
neuropathy. Individuals who have had diabetes for a number of years, males, individuals
who have poor glycemic control or have cardiovascular, retinal or renal complications
tend to be at higher risk for foot ulceration and amputation. 43 The foot examination may

be visual, or include the use of Semmes-Weinstein monofilament, tuning fork and

palpation. Physicians are encouraged to perform a comprehensive foot examination at

every routine visit, and the monofilament test at least once a year.

Another recommendation by ADA is based on studies that show that the influenza
vaccine and the pneumovax vaccine may results in a reduction in diabetes-related

hospital admission. ADA recommends that the influenza vaccine be given annually to all
diabetic patients over 6 months old and at least one lifetime pneumococcal vaccine for

adults with diabetes. 43

The last step in the EBQA involves improving performance (acting). The
clinical problem would have been identified and a system of best practices determined. It
is the stage where strategies are derived to improve the clinical performance of

physicians; comparing current practice to the best practice. Health behavior change
theories borrowed from the social sciences may improve physician performance. 52’53

Therefore, this stage takes into consideration various aspects of physician behavior and
applies theories for behavior change and methodologies for changing physician behavior.
Self-audit and the commitment to change contracts are additional strategies to impact

behavior and improve adherence to the guidelines.

Study Goals
This is a prospective cohort study of the effectiveness of a multifaceted
curriculum in quality of care. The Yale Quality of Care curriculum was designed with the

following education objectives" 1) gain an understanding of the definition of quality of
care and the current state of healthcare quality in the United States; 2) understand the

strengths and weaknesses of several methods to improve quality, namely medical record
audits, physician opinion leaders, critical pathways and clinical guidelines; 3) selfassessment through self-audit of the medical records of the residents’ panel of patients; 4)

foster the skill of self reflection through the development of personal action plans for

improved delivery and commitment to change. The objectives involve several active,

experiential components.
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Adult learning theory posits that curriculum must have utility to the learner and be
active rather than passive. It must have relevance to the learner and be experiential. 32

Therefore, if any new curriculum is to lead to meaningful changes in learner behavior it
will need to embrace thetenets of adult learning theory. Educational interventions should

also be assessed with meaningful outcomes to demonstrate they can produce change,

especially when the intervention is designed to provide skills and insights for life long
practice that hopefully will affect the health of populations in the physician’s future
location of practice. The quality of care curriculum was designed to meet these various

demands and embody the evidence-based approach it hoped to instill in its residents.

The multifaceted curriculum, including exposure to the ADA guidelines, selfaudit and feedback by the resident, academic detailing from a faculty member, and
commitment to change contracts were investigated in a graduate medical education

setting to determine if a multifaceted intervention can influence resident behavior. The

study hoped to determine the pattern of residents’ clinical behavior amongst diabetes
patients, by using the population-based approach. Potentially, a competency-based

approach to education may improve the quality of patient care by enabling educators to
have data on medical education quality and identify opportunities for improvement.

Quality could be measured based on structure, process and outcomes. 54 Structure
refers to physical, professional and institutional factors (e.g., facilities, policy and
financial environments). The actions of the healthcare providers constitute process

measures (e.g., performing exams and ordering tests). The outcomes refer to the end
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result of the process of medical care (e.g., the health of the patient and patient

satisfaction). Studies of changing physician behavior have often reported process
measures specific to the physicians, but many fail to report outcomes specific to patients.

This is because there are a number of advantages to using process measures instead of
outcomes measures when an evaluation of performance is conducted. Mainly, there are

many factors that account for patient outcomes that are not in the direct control of the
healthcare provider (e.g., patient compliance with medications and patient’s motivation to

adopt lifestyle changes). Interventions tend therefore to focus on ensuring that the quality
of care delivered by the healthcare provider is congruent to the evidence-based care

suggested in guidelines. In addition, the evaluation of the quality of care for conditions
such as hypertension and diabetes that tend to take several years before the outcome is

revealed is more conveniently performed using process measures. In this study, an

important goal is to promote change in the behavior of the resident therefore process
measures are selected specific to the resident.

In selecting outcomes, it is important to focus on those that were evidenced based,
could be collected within the organization’s structure, that best reflect the needs of the

patient population and also that could satisfy the requirements for outcome measurement

by ACGME. Some larger patient outcome categories of illnesses and disease states
include mortality, morbidity, cost of care, symptom control, functional status, patient’s

knowledge of illness, quality of life, behavioral aspects, home functioning, and
psychological outcomes. Because there are limited studies in the area of changing
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physician behavior and diabetes care, second year residents were benchmarked against
themselves (pre and post intervention). The investigation of specific interventions on
outcomes is also commonly conducted where research designs can range from pre and

post-intervention surveys to randomized control trials. Ultimately, the goal is to select
outcomes specific to the goal of the study. The principal goal may be to contribute new

knowledge to science or to provide evidence to an outside regulatory or accreditation
board. In this case, this study selected outcomes to address both goals.

Setting: Chase Clinic and Family Health Center
Educational resources of the Department of Internal Medicine at Yale are

integrated with Yale-New Haven Hospital (an urban teaching hospital) and Waterbury
and St. Mary’s Hospital (two community teaching hospitals). These latter community

teaching hospitals are located 18 miles from New Haven, in Waterbury, Connecticut.
About sixty per cent (60%) of the resident’s academic year is spent at the community

hospitals and ambulatory care sites in Waterbury. The rest of the time is spent in New

Haven learning subspecialty medicine including cardiology, emergency medicine,
geriatrics, HIV disease, occupational and environmental medicine, oncology, and so

forth).

Waterbury and St. Mary’s Hospital are located two miles apart. Each hospital is
licensed to operate 350 beds. A full-time associate program director, a program

coordinator, full-time clinician educators and a large clinical faculty manage the program

2O

in Waterbury. Teaching and non-teaching services are offered at both hospitals. Patients

who have private physicians and others without another source of outpatient healthcare

comprise teaching patients. This affords the program with ample opportunities for
patient service and also a mechanism whereby if medical needs become burdensome and
compromise the educational goals of the program, patients can be shifted to the nonteaching service. Patients also can be selected for the teaching service to broaden the
learning experience.

Waterbury and St. Mary’s hospitals serve a population from an urban center,
suburban communities and farming areas. This allows residents to get a wide range of

experience with the diverse patient population. As of the 2000 census, the city of

Waterbury has 107,271 residents. This represents 3% of Connecticut’s population.

Waterbury is comprised of a racially and ethnically diverse people with more than 30%
reporting on the 2000 census that English is not spoken in their homes. The
demographics of the city of Waterbury are" 61% White, 13% African American, 22%
Hispanic, Native American 3%, Asian and Pacific Islanders 1%. The Hispanic

population has grown by 486% from 1970 to 2000. Waterbury is also built on a
foundation of poverty. Twelve percent of Waterbury residents are living below the

federal poverty level. This is in comparison to 6.6% of residents of New Haven County
a
as a whole and 7.9% of residents of the state of Connecticut as a whole, In 1995, the

average per capital income in Waterbury was $14,195. The communities in the area

a

US Census Bureau, 2000 Census
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may be characterized as disadvantaged, and the manifestation of diseases and the diverse

population present significant challenges to health providers, as well.

The Henry S. Chase Outpatient Center (Chase Clinic), located at Waterbury

Hospital is one of the two continuity clinic-training sites for residents in the Yale Primary

Care Internal Medicine Residency Program. The patient population at the Chase Clinic
are usually covered by Medicaid or are either underinsured or uninsured. The population

tends to be between the ages of 18-45 but suffer from a wide-range of conditions that

provide sufficient challenges to the health care providers. At the same time, the breadth
of illnesses seen at Chase Clinic tends to be similar to other primary care practices.

The Family Health Center (FHC) is the second of the two continuity clinics for
residents in the Yale Primary Care Residency Program. It is located a couple of blocks

away from St. Mary’s Hospital. Similar to Chase Clinic, the patient population is

relatively young, but mirrors the various ethnicities of the recent immigrant population to
the Waterbury area. The population is largely Hispanic, but also includes patients who

emigrated from other parts of the world including Eastem Europe.

Each Yale resident participates in a longitudinal training experience at Chase
Clinic or at FHC, where for one half-day per week they follow several patients for the

duration of their residency period. Residents maintain this "office practice" during their

various rotations throughout the year, thus providing them with an opportunity to develop
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long-term rapport with their patients. Full-time faculty members of Yale University
School of Medicine who facilitate learning of desired clinical management of various
conditions closely supervise residents. During the clinic sessions, the designated faculty

would serve as preceptors to residents. Residents are encouraged to consult with a single

preceptor. A resident to faculty ratio of 3"1 is usually maintained. During the first year

(intern) each resident is assigned to 4-6 patients. During the second (PGY2) and third
years (PGY3), residents typically see 5-7 and 6-8 patients, respectively. Residents in this

three-year program have three consecutive months of ambulatory block time each year.
Community-based education is emphasized during this period. Two months is spent in a
community-based primary care office and one month rotating through ambulatory
selectives during the second year of residency. The Quality of Care rotation is one
selective that falls within the PGY2 Ambulatory block that this study wishes to evaluate.

In the third year, three months are spent in a community-based primary care office.
During the ambulatory block, residents may expand their "office practice" to two clinic
sessions per week. Additionally, one half-day per week is spent discussing recent

outpatient cases and. parts of the ambulatory core curriculum. The series of sessions
include evidence-based medicine, psychosocial medicine, health promotion and disease

prevention, medical ethics, women’s health, adolescent medicine, medical consultation,
community medicine, HIV updates, diabetes updates, hypertension updates, and

dermatology updates.
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In summary, residents spend approximately 50% of their time, throughout their three
years in ambulatory settings. The primary objectives of the ambulatory training is to
allow residents to manage patients normally encountered by primary care physicians and
address health care maintenance issues and other responsibilities in a manner that is

intellectual, ethical and professional.

Study Methods
The intervention
Yale PGY2 Residents in the academic year 2001

2002 participated in a four

week, half day per week multifaceted activity designed to introduce them to important
aspects of improving the quality of care. In week 1 each resident received a

comprehensive syllabus covering key topics in quality (Appendix 1). The topics
included defining quality, tools of quality improvement, measuring and evaluating quality

of care. The residents were given some time each week to read parts of the syllabus,
which also included the ADA standard of care for diabetes and how to perform a medical

record audit. Residents performed self-audits on the panel of diabetic patients they attend
in their own longitudinal clinic using a validated medical record abstraction instrument

adopted from an instrument developed by Qualidigm, the state’s quality improvement
organization (Appendix 2). This instrument allowed residents to abstract demographic
data regarding the patient along with information including (but not limited to) comorbidities and tests performed (e.g., blood pressure, hemoglobin A1 c, cholesterol,

albuminuria, foot exam, EKG and so on). These self-audits were performed during
weeks 2-4.
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The resident met with a faculty member each week to discuss the readings and to
review the results of their own self-audit. During these sessions the residents were asked
to reflect on the quality of the care they deliver, what changes they would like to make in

their practice, and what changes to the clinic system they believe would improve care for
diabetic patients. This process is also known as academic detailing, but with the. added

activity of facilitated self-reflection in this intervention.

Residents then completed a commitment to change survey during week four (4)

that lists up to five (5) changes they intend to make in their care of diabetic patients

(Appendix 3). On a scale of 1 to 5, they were also asked to rate their motivation to make
the changes and also the level of difficulty they perceived in making these changes. (See
the attached blank survey for more details). This survey was then retumed to the
residents six (6) months after the rotation for them to self-assess how successful they
were in making personal changes. The PGY2 residents continued through this six (6)

month period of self-directed change with regular precepting, where trained faculty

members supervised and affirmed the course of action intended to be taken by the
resident for each patient.

The subjects

PGY2 residents and all their patients diagnosed with .diabetes mellitus over the

age of 18 years seen at the Chase Clinic and FHC were included in the study. All
patients (male and female) that were not attended by the PGY2 resident at least once
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prior to the intervention month during their Ambulatory Block, and at least once in the

post-intervention period, were excluded from the study.

The control subjects for this study were PGY3 residents in the Yale Primary Care

Intemal Medicine Residency program. The same inclusion and exclusion criteria used for
patients of PGY2 residents were used for the patients of PGY3 residents. PGY3 residents
also had their continuity practice at Chase Clinic and FHC, rotating through the

ambulatory block period at the same time as the PGY2 residents. For example, in July at
beginning of the residency year two PGY2 residents began the three-month ambulatory
block period (block one), one month, which entailed participating in the quality of care
curriculum.

Two PGY3 residents were also rotating through the clinics during ambulatory
block one period. Subsequently, the next pair of residents began their three-month

ambulatory experience a couple of months thereafter, until all residents had completed
their respective rotations. While PGY2 residents (the intervention group) did participate
in the quality of care curriculum, the PGY3 residents (the control group) did not receive

the curriculum, but had regular precepting with faculty members (Figure 1). The PGY3
residents also did not participate in the quality of care selective when they were in their

second year of residency, since the curriculum was not required or implemented then.
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Outcome and process variables

An independent chart auditor abstracted the medical records during the baseline
and follow-up periods for all diabetic patients cared for by the participating residents. The
baseline period was determined for the PGY2 residents (and their respective PGY3

matches) one year prior to the start of the quality rotation. The follow-up period was one
year after the rotation, with day one of the rotation serving as time zero. The audit was

performed to assess for the changes in key processes of care in diabetes, along with
health outcomes specific to the following"

ao

Measurement of hemoglobin A 1C

bo

Glycemic control as determined by hemoglobin A1C level

Measurement of lipid status
do

Measurement and control of blood pressure
Measurement of urinary microalbumin
Receipt of pneumococcal vaccine

Performance of foot exam, including monofilament test
hi

Presence of baseline EKG reports
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Figure 1. Flow Diagram of Study Design

Prospective cohort study

QOCC + precepting
PGY-2
Resident

Only precepting

Intervention Period:
Academic detailing
Commitment to change ’CTC’

Self-Audit)

Data analysis
For the quantitative outcomes, proportions were calculated for dichotomous
variables and the pre-post changes were analyzed using chi-square. For continuous

variables, the t-test was used. Similar statistics were used for the comparison between

PGY-2 and 3 residents. Specifically, the paired t-test was used to compare the PGY2
resident at baseline and follow-up, for continuous variables. The same analysis was used
to compare PGY3 performances at baseline and. follow-up. To assess the impact of

possible confounders, such as age, race, gender or location on outcomes, logistic

regression was used.

Study approval
The study was approved by the institutional review boards at Waterbury and St.

Mary’s Hospitals to conduct the chart reviews, and subsequently at the University of
Connecticut Health Center (IRB #04-016) for the purpose of completion of this final

thesis requirement.

Results

Commitment to Change Survey

Twelve (12) PGY-2 residents completed an open-ended evaluation of the

experience where they were asked whether the experience, particularly the self-audit, was
useful to themselves and their practice. All the residents found the self-audit to be

personally useful and all participants recommended the audit as a valuable component of
the curriculum.

Residents were asked to identify up to five (5) concrete, measurable changes that

they wished to make in their continuity clinic after participating in the Quality Assurance
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rotation. A total of fifty-four changes were recorded, with a mean of 4.5 changes per
resident.

Each change was classified into three (3) categories, individual or self change,

patient specific change and systems specific change (Appendix 4). Individual or self-

change refers to specific changes that the residents can make on their own, without major
reliance or the actions of either the patient or other health care personnel. For example,

the resident can decide to "check patients’ feet at each visit," where the onus is on the
resident to perform this task. Patient specific change refers to changes that may be more

Table 1. Commitment to Change and Residents’ perception of these changes

Category of Change

Individual/self change

Patient specific change

Systems specific
change

Number indicating

Perception of difficulty to make

change

change

N=39

N=3

N=12

72.2%

5.6%

22.2%

Not

Somewhat

Difficult

difficult

Difficult

59.0%

25.6%

15.4%

N=23

N=10

N=6

33.3%

66.7%

N=I

N=2

50.0%

16.7%

33.3%

N=6

N=2

N=4
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Indicates statistical significance (p value <0.05). The Pearson-Chi square test was used to compare
proportions (p value 0.230; not significant). However, 5 cells had less than the 5 with a minimum expected
of .67 warranting Fisher’s Exact test.

reliant on the patients and their particular management of their illness. For example, if

the residents decide to "focus on lowering HbA1 c of patient," patient compliance issues

may deter them from attaining their goal. System specific changes refer to changes that
may require actions that are out of the control of residents and may require the assistance
or reliance on other health care personnel and/or authorization from administrative

personnel, (e.g., "have Spanish-speaking diabetes educator available for my patients
during clinic hours for nutrition counseling").

Approximately, 72% of the changes documented by the residents were

categorized as individual/self change (Table 1). Patient specific and system specific

changes made up 5.6% and 22.2%, respectively, of the proposed changes. Using a scale
ranging from 1 to 5 each resident rated their level of motivation to make the changes and
all indicated that they were either motivated or highly motivated to make the change.
Residents were also asked to rate the level of difficulty to make the desired changes.

Fifty-nine percent of the changes categorized as individual/self changes were perceived
not to be difficult to implement. Of the three changes categorized as patient specific,

only one was not considered difficult. Fifty percent of the systems specific change was
perceived not to be difficult to implement.

Following the six-month self-directed change period a survey (Appendix 3) was
given to the residents reminding each of them of the desired changes they had indicated
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for their continuity practice. They were asked to self-report whether they had partially,

fully or not implemented these changes (Table 2). Approximately 53.7% of the indicated
changes were fully implemented and 31.5% and 14.8%, respectively, were partially and
not implemented.

Approximately 89.7% (35/39) of the changes categorized as individual/self

change were fully or at least partially implemented. All of the changes categorized as
patient specific were fully or partially implemented. Approximately 66.7% of the

systems specific changes were partially or fully implemented.

Table 2. Level of implementation of desired change

Category of Change

Number indicating

change
Individual/self change

Patient specific change

N=39

N=3

Systems specific change N=12

72.2%

5.6%

22.2%

Level of implementation

Fully

Partial

None

59.0%

30.8%

10.2%

N=23

N=12

N=4

66.7%

33.3%

N=2

N=I

33.3%

33.3%

33.3%

N=4

N=4

N=4

Indicates statistical significance (p value <0.05). The Pearson-Chi square test was used to compare
proportions (p value 0.286; not significant). However, 5 cells had less than the 5 with a minimum expected
of 0.44 warranting Fisher’s Exact test.
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For any of the changes that were partially or not implemented, the residents were also
asked to self-report the primary barrier to implementation of the desired change (Table

Table 3. Primary Barriers to implementing change

Category of Change

Number indicating

partial/no change

Individual/self

N=16

69.6%

change
Patient specific

N=I

Primary Barrier
Time

System

constraints

barrier

25.0%

43.8%

31.2%

N=4

N=7

N=5

4.3%

100%

N=I

change

Systems specific
change

Other

N=6

26.1%

50.0%

50.0%

N=3

N=3

Indicates statistical significance (p value <0.05). The Pearson-Chi square test was used to compare
proportions (p value 0.459; not significant). However, 7 cells had less than the 5 with a minimum expected
of 0.17 warranting Fisher’s Exact test.

Approximately 17.4% (4/23) of the changes that were partially or not implemented were

self-reported as attributable to lack of time for the resident to make the change. This
accounted for 25.0% (4 of 16) of those changes that were categorized as individual/self

change. Approximately 43.5% of the changes that were partially or not implemented
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were self-reported to be attributable to systems barriers. This accounted for 43.8% (7 of

16) of the changes that were categorized as individual/self change and 50.0% (3 of 6) the
changes categorized as systems specific change. Two changes that were not
implemented and categorized as system specific were not included in the above table and
in the analysis; however, it should be noted that the resident reported that both time

constraints and system barriers prevented the implementation of these desired changes.

No resident indicated lack of knowledge or skill as a primary barrier to implementing any
change. Approximately 31.9% of the barriers were grouped into other categories. Five
of sixteen or 31.2% were categorized as individual/self change and one (1) as a patient

specific change. Three of the remaining six (6) or 50.0% were categorized as system
specific changes. Examples of other barriers that were self-reported by the residents
include "patient compliance with med[ications] [was] unpredictable" and "sometimes I

forgot to check [the patients’] feet."

Medical Record Audit

Firstly, thirteen (13) second year residents (PGY2) completed a self-audit of their
patients’ records during the Quality Assurance rotation. A subsequent medical record
abstraction was conducted for all the patients in their longitudinal practice using the
validated abstraction instrument from Qualidigm. The inter-rater reliability was

determined to be greater than 90%. The PGY2 residents were matched with thirteen (13)
third year residents (PGY3) who did not participate in the Quality Assurance
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rotation, but who completed the same Ambulatory Block with the designated PGY2
resident. Table 4 compares the PGY2 and PGY3 residents according to mean age and

gender.

The mean ages were 32.2 and 34.31 years, for PGY2 and PGY3 residents,
respectively. The PGY2 residents had a slightly higher proportion of females whereas
the PGY3 residents had a higher proportion of males, however, the results were not

statistically significant (p value 0.234).
Table 4. Demographic of Yale Primary Care Internal Medicine Residents
included in the study.
PGY2
PGY3

Mean age
(years)

Mean age
(years)

Gender
(proportion)

Gender
(proportion)

Male
Female

N=13

N=6
N=7

32.77 (+/- 3.92)

46.2%
53.8%

Male
Female

N=13

34.31 (+/- 3.84)

N=9
N=4

69.2%
30.8%

Indicates statistical significance (p value <0.05). The independent t-test was used to compare the mean ages
0.322) and the Pearson-Chi square test was used to compare gender proportions (p value 0.234).

(p value

The medical records of 155 diabetic patients of the PGY2 and PGY3 residents
were examined. Fifty-nine (59) of these patients were not seen at least once during both

the baseline and follow-up periods and were subsequently excluded from the study.
Table 5 shows a comparison between those patients excluded from further study and the
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96 patients that remained. There was no statistically significant difference between these
two groups.
Table 5. Comparison of the patients included and excluded from the study
Patients included

Mean Age N 96

54.09 +/- 12.17

Gender
Male
Female

Patients excluded

Mean Age

N 59

55.86 +/- 12.67

N 23
N 36

39.0%
61.0%

White
Black

N 10
N 13

Hispanic

N=28
N=8

16.9%
22.0%
47.5%
13.6%

Gender

N 39
N 57

40.6%
59.4%

Race

Male
Female

Race

White

Black
Hispanic
Other**

N 26
N 30
N=33
N=7

27.1%
31.3%
34.4%
7.3%

Other**

Indicates statistical significance (p value <0.05). The independent t-test was used to compare means and the
Pearson-Chi square test was used to compare proportions.
** Also includes individuals where race data was missing.

Of the number of patients that were included in the study, 66 were patients of
Chase Clinic and 30 were patients seen at the Family Health Center (Table 6). The mean

ages of the patients were 52.47 and 57.67 years at the Chase Clinic and Family Health

Center, respectively. When the mean ages were compared using the independent t test,
the results were not statistically significant (p value
the mean age was approximately 5.20 years.

0.052), although the difference in
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Table 6. Demographics of patients included in the study by clinic at baseline

Family Health Center

Chase Clinic

Mean Age

N 66 52.47 +/- 11.62

Gender

Mean Age

N

301 57.67 +/- 12.78

Gender
Male N=34

Female

N=32

51.5%
48.5%

Male N=5
Female N=25

16.7%*
83.3%*
p value 0.001

Race

Race
White N

19
Black N=20
Hispanic N=22
Other** N 5

28.8%
30.3%
33.3%
7.6%

Co-morbidities

Hypertension N=42
CAD
N=14
N 5
CHF***
Dyslipidemia N= 38
N=18
Depression

White N=7
Black N= 10
Hispanic N=ll
Other** N 2

23.3%
33.3%
36.7%
6.7%

Co-morbidities

63.6%
21.2%
7.6%
57.6%
27.3%

Hypertension
CAD
CHF***
Dyslipidemia
Depression

78.6%
25.0%
7.1%
60.7%
N=IO 35.7%
N=22
N 7
N 2
N=17

Indicates statistical significance (p value <0.05). The independent t-test was used to compare means and the
Pearson-Chi square test was used to compare proportions.
** Includes individuals where race data was missing.
*** The Fisher’s exact test was used to compare proportions.

When gender was compared using chi-square analysis for both groups, it was
noted that 83.3% of the patients included in the study from the Family Health Center
were female, while the Chase Clinic had almost an equal number of male and females.

This observation was statistically significant (p value

0.001). There were no
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statistically significant differences with respect to race. It was observed that no Asians
were documented as seen by the residents during the study period. In addition, three (3)

patients that were missing data on race from the Chase Clinic were counted as "other."

When the chi-square analysis was conducted excluding the missing data, statistical

significance still was not achieved. In addition, a comparison was conducted to
determine if there were any differences between the proportions of patients that had

specific co-morbidities prior to the study. Pearson chi-square analysis determined no

statistically significant difference between the two groups.

Another comparison was made between the patients that were seen by PGY2
residents versus those seen by PGY3 residents to determine if there was a difference

between the groups. PGY2 and PGY3 residents, respectively, saw a total of 42 and 54

patients. The mean age of patients seen by PGY2 residents was 53.18 years compared to
55.26 years for patients of PGY3 residents. This result was not statistically significant (p

value

0.410).. One patient that was included in the study was seen by a PGY2 resident,

whom during the study period did not participate in the quality of care selective. For the

purpose of statistical analyses, this patient was included in the non-intervention group,

along with the patients seen by PGY3 residents.
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Table 7. Demographic of patients included in the study by Residents at baseline

PGY2

Mean Age

N 42

PGY3

53.18 +/- 11.74 Mean Age

N 54 55.26 +/- 12.74

Gender

Gender

Male N--15
Female N= 27

Male N=24 44.4%
Female N 30 55.6%

35.7%
64.3%

Race

Race
White N=9

Black N= 8
Hispanic N 21
Other N 4

21.4%
19.0%
50.0%
9.5%

Other N

3

5.6%*
*p value 0.017

Co-morbidities

Co-morbidities

Hypertension N=24
N 10
CAD
N 3
CHF***
N=29
Dyslipidemia
N 13
Depression

White N=17 31.5%*
Black N= 22 40.7%*
Hispanic N=12 22.2%*

58.5%
24.4%
7.3%
70.7%
31.7%

Hypertension
CAD
CHF***
Dyslipidemia
Depression

N =40
N 11
N 4
N= 26

75.5%
20.8%
7.5%
49.1%
N=15 28.3%

Indicates statistical significance (p value <0.05). The independent t-test was used to compare means and the
Pearson-Chi square test was used to compare proportions.
** Includes individuals where race data was missing.
*** The Fisher’s exact test was used to compare proportions.

A slightly higher number of patients that were seen by both groups were female,
but there were no statistically significant differences between these groups based on

gender. A statistically significant difference was noted, however, with respect to race.
PGY3 residents saw a greater proportion of white and black patients. At the same time,

approximately 50.0% of patients seen by PGY2 residents were Hispanic. There was no
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statistically significant difference with respect to co-morbidities between the patients seen

by the two groups of residents.

The performance of PGY2 residents at baseline and follow-up was examined and

also compared against the performance of PGY3 residents during the same periods

(Table 8). The proportion of hemoglobin A1 c tests that were ordered was not
significantly different for either group during baseline and follow-up. PGY3 residents
ordered the test for approximately 77% of their diabetes patients, while PGY2 residents
ordered the test for approximately 88% of their patients. Chi-square analysis did not
detect a significant difference between the rates of hemoglobin A1 c tests ordered between
the two groups of residents. The mean hemoglobin A1 c level was not significantly
different for either group during baseline and follow-up, although there was a decrease of

0.207% and 0.242% for PGY2 and PGY3 residents, respectively. The proportion of

patients that had decreases in their hemoglobin A1 c levels was also not statistically
different between the PGY2 and PGY3 residents. It should be noted that PGY3 residents

had slightly lower mean hemoglobin Alc levels than PGY2 residents at baseline and

follow-up. Linear regression analysis of the mean hemoglobin A1 c differences between
the two groups of residents, adjusting for age, race, gender and location as possible

confounders, also did not reveal a statistical difference (p value

0.996).
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Table 8. Comparison of PGY2 and PGY3 residents during baseline and follow-up

Test

PGY3

PGY2
Baseline

Follow-up

Baseline

Follow-up

Prop. HbA1 c

87.8%

87.5%

76.9%

76.0%

ordered
Mean HbA1 c
levels

8.83 (SD 2.53)

8.62 (SD 2.53)

7.61 (SD 2.17)

7.37 (SD 1.54)

130.62

129.28

129.98

127.90

(SD 13.26)

(SD 15.66)

(SD 13.42)

(SD 12.14)

76.66

74.59

78.51

76.9

(SD 10.17)
Prop. < 130/80 32.3%

(SD 9.20)

(SD 7.86)

(SD 7.85)

58.6%

34.1%

46.3%

Prop.

50.0%

52.6%

48.1%

44.9%

139.14

111.95

103.71

91.59

(SD 44.19)

(SD 29.04)

(SD 37.80)

(SD 31.9)

Mean systolic
BP
Mean
Diastolic BP

Albuminuria
test

Mean LDL

p value =.022

Prop. < 100
Mean HDL

65.9%
40.11

72.5%
41.78

64.7%
44.21

64.8%
41.86

men

(SD 10.98)

(SD 15,33)

(SD 13.66)

(SD 15.43)

Mean HDL

45.33

46.25

40.25

42.88

(SD 21.52)

women

(SD 11.43)

(SD 10.70)

(SD 10.44)

Mean trig.

188.67

193.90

281.52

223.38

<150

(87.76)

(114.81)

(274.52)

(148.92)

71.8%

52.8%

59.2%

Prop. Had foot 61.0%
exam by PC
resident

p value 0.01
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Prop. Had

14.6%

26.8%

5.8%

8.0%

Prop. Had
pneumovax

35.9%

38.7%

32.6%

27.0%

Prop. With
EKG in chart

32.5%

48.8%

21.2%

30.0%

monofilament
by PC resident

p value < 0.001

Mean systolic and diastolic blood pressure values were determined for each
patient in the intervention group and compared with the control group using the t test.
There was a slight decrease in the mean systolic and the mean diastolic blood pressure
values for both groups of residents during baseline and follow-up; however, the results
were not statistically significant. Patients of PGY3 residents also had slightly lower
mean systolic values, but slightly higher mean diastolic values at both baseline and

follow-up. When the mean systolic and diastolic differences between the PGY2 and the
PGY3 groups was analyzed using the t test, however, the p value was 0.846 (not

significant) for each blood pressure reading. The median blood pressures did not differ
much from the mean and followed the same trend, but it was noted that the range of

values was much greater during baseline for the PGY3 patients than PGY2 patients, i.e.,

77 and 54, respectively. The proportion of blood pressure measurements that were less
than 130/80mmHg increased slightly over the study period. PGY2 residents had an
increase from 32.3% to 58.6%, while PGY3 residents had an increase from 34.1% to

46.3%. Pearson chi square analysis did not determine a statistically significant increase

42

in the proportion of patients who were below the recommended cutoff value, nor a

difference between the two groups of residents. The proportion of patients that had an

overall decrease in the mean systolic value was 65.5% and 47.5% for PGY2 and PGY3

residents, respectively (p value 0.138; not statistically significant). The proportion of
patients that had an overall decrease in the mean diastolic value was 64.3% and 48.8%

for PGY2 and PGY3 residents, respectively (p value

.204; not statistically significant).

The proportion of microalbumin tests ordered by the PGY2 residents (per patient

total) was approximately 50.0% and 52.6% (p value 0.140) at baseline and follow-up,
respectively. The proportion of microalbumin tests ordered by the PGY3 residents (per
patient total) was approximately 48.1% at baseline and decreased slightly to 44.9% at

follow-up (p value 0.201). Pearson’s Chi-square analysis also did not determine a
statistically significant difference between the rates of microalbumin testing between the
two groups of residents.

There was a statistically significant decrease in mean LDL levels from 139.14

mg/dl to 111.95 mg/dl (p value 0.022) for the patients of PGY2 residents from baseline
to follow-up. There was also a decrease in mean LDL levels from 103.71 mg/dl to 91.59

mg/dl for patients of PGY3 residents over the same period; however, the difference was
not statistically significant (p value

0.169). At the same time, the mean LDL levels for

the PGY3 residents were lower than the levels for PGY2 residents during both baseline

and follow-up. The t test analysis did not find a statistically significant difference
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between the two groups. The proportion of LDL values less than the cutoff value of 100

mg/dl was 72.5% and 64.8% respectively for PGY2 and PGY3 residents at the follow-up.

A slight increase of 6.6% was observed for the PGY2 residents, but the proportion
remained the about the same for the PGY3 cohort.

Mean HDL levels were compared for the PGY2 and PGY3 groups at baseline and
follow-up. There were no statistically significant results. The mean HDL levels for the
PGY2 male cohort slightly increased to 41.78 mg/dl at follow-up. A similar pattem was
noted for the female cohort where the mean HDL level had a small increase from 45.33

mg/dl to 46.25. There was also a slight increase from 40.25 mg/dl to 42.88 mg/dl for the
female patients of the PGY3 residents. Conversely, the mean HDL levels for the PGY3

male cohort decreased from 44.21 mg/dl to 41.86 mg/dl.

The mean triglyceride level was slightly lower overall in the PGY2 cohort.

However, it increased from 188.67 mg/dl to 193.90 mg/dl from the baseline to follow-up
period. The PGY3 cohort saw a slight decrease from 281.52 mg/dl to 223.38 mg/dl over
the same period.

The proportion of patients’ whose feet were examined by the PGY2 residents
increased significantly, from 61.0% to 71.8% (p value

0.01). An increase was also

observed between PGY3 residents; however, it was not statistically significant (p value
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0.078). There was also an increase in the proportion of monofilament tests used by
PGY2 residents to check the feet of their patients for neuropathy. A slight increase was

observed with the PGY3 residents; however, the proportion was only 8.0% at follow-up,

compared to 26.8% for PGY2 residents.

The proportion of patients that received the pneumovax vaccine was 35.9% at the
baseline and increased to 38.7% at follow up for the PGY2 cohort, but this difference was
not statistically significant. The PGY3 residents, however, had a decrease in the number

of vaccinations given to patients, from 32.6% to 27.0% over the same period, but this
difference was also not statistically significant. By the follow-up year, however, 62.5% of

patients seen by the PGY2 residents had received the pneumovax vaccine either in the
baseline or in the follow-up period. This proportion was compared to 51.0% of the

patients seen by the PGY3 residents who had received the pneumovax vaccine either in
the baseline or follow-up period and this difference was statistically significant.

The proportion of patients with a baseline EKG in their medical records increased
in the follow-up year for the PGY2 cohort. This observation was statistically significant.

By the follow-up year, however, 48.8% of patients seen by the PGY2 residents had a
baseline EKG in their medical records. This proportion was compared to 30.0% of the

patients seen by the PGY3 residents who had a baseline EKG by the follow-up period
and this difference was statistically significant.

Discussion

Teaching of quality improvement has been examined in medical school and
resident education over the past several years. 556 This study joins the various efforts that

have been pursued teaching quality improvement to residents. Fox et al. determined that
it is possible to improve indicators of diabetes care by 40-70% over a one-year period for

family practice residents, 61 while this project demonstrated a similar feat with primary
care internal medicine residents. Although it is unknown the impact each quality

improvement tool contributed to the improvements, we offer that the multifaceted

approach and experiential learning may successfully promote change in physician
behavior and improvements in health outcomes.

This discussion will address various aspects of the quality of care curriculum and study

design and suggest possible reasons for the findings specific to the variables selected.
The limitations of the study will also be addressed, in light of other available studies that

may lend support to the points discussed.

Commitment to change

The commitment to change experience was self-reported to be valuable to
residents. This may be because it provided residents with useful tools they could

potentially apply to future practice. The residents were motivated to make changes and
this experience may have put into context the challenges that may limit implementation,
within a structured and non-threatening environment. Changes that were characterized as

"self or independent" were perceived as not difficult and were later fully or at least
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partially implemented. This observation should be further examined in future studies. At
the same time, there is room for improvement in helping residents differentiate system
barriers from other types of barriers. Reason dictates that residents are in a position to

identify the barriers to implementing change and should be able to apply relevant cure at
the appropriate level i.e. directed at self, patient or at the system level. Ogrinc et al.
asserts that residents may learn how to redesign the system once they are provided with

opportunities to apply practice based leaming and improvement to their patients. 62 The

goal is for residents to identify within their own practices what can be changed to affect
the processes and outcomes of care and apply continuous improvement to their own

patients.

Hemoglobin A1 c
The mean hemoglobin A1 c levels did not decrease significantly in this study over
the baseline and follow-up periods. At the same time, if there was a true difference
between baseline and follow-up or between the two groups of residents, it may not have

been detected due to the small sample size. The mean hemoglobin A1 c levels were
above 7.0%, for both groups of residents, which according to ADA guidelines is the

cutoff value associated with increased morbidity and mortality due to complications of

hyperglycemia. Although not reported, only a small proportion of patients were below
the standard recommended value. One resident whose desired change was to focus on

aggressively reducing hemoglobin A1 c levels reported that, "..the impact on actually

lowering these values in patients remains limited, likely secondary to multiple factors,
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including accessibility to medications, insight and understanding of the disease and its
prognosis and persistent follow-up." This resident self-reported to fully implement this

change, but alludes to the difficulties that other healthcare providers may experience
when other factors specific to the patients’ behavior affects the desired outcome.

Blood pressure

The mean systolic and diastolic blood pressure values were below the
recommended cutoff for diabetic patients at follow-up. The analysis only included
patients who were documented as hypertensive either during baseline or follow-up. A

regression analysis was not performed for mean systolic and diastolic values and patients
were not matched on age, race and gender as possible confounders. It should be noted,

however, that despite the lack of statistical significance there appears to be a noticeable
increase in the proportion of patients during follow-up that were below the recommended

blood pressure cutoff (130/80mmHg). Because the median values were very similar to
the mean this may suggest that blood pressure values were closely grouped around the
cutoff point. The residents might not have intervened further once their patients achieved

blood pressures close to the cutoff point. The noticeable difference from baseline to

follow-up in the overall number of decreases in the mean systolic and diastolic values for
PGY2 residents, compared to the PGY3 residents may be a positive finding. The power

of the statistical test to determine if there is a true difference between the proportions may
be low because of the small sample size and the wide variation in blood pressure values.
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In addition, the results should have been weighted considering the variation in the
number of blood pressure values that were obtained for each patient.

Microalbumin

Screening for urinary albumin excretion should be performed annually on all
diabetic patients. Approximately half of the patients in the study had no documentation

that they were screened for albuminuria during the baseline and follow-up years. This

proportion is slightly higher than the rate of 20% reported by Hueston et al. in a study of
microalbuminuria testing in type 2 diabetics by family practitioners. 63 Hueston et al. also

reports that it is not necessary to screen patients who are already taking ACE inhibitors or
angiotensin receptor blockers (ARBs). The proportion of patients with clinical
albuminuria who were treated with ACE inhibitors or ARBs to protect from diabetic

nephropathy was not reported in this study. This factor may have contributed additional
knowledge supporting why residents might not have significantly increased screening.

Nonetheless, only two PGY2 residents considered testing for microalbuminuria as one of
their desired change, which might account for the lack of significant difference with the

larger cohort during baseline and follow-up. This change, which was considered an
individual or self-change, was fully implemented by both residents. Perhaps if other
residents regarded this change as necessary in the care for all diabetes patients a greater

improvement in microalbuminuria testing might have been shown.
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Lipid management
The mean LDL levels for the PGY2 residents decreased significantly. Although it
is recommended that the target LDL goal should be < 100mg/dl, evidence suggests that

there are still benefits gained from simply lowering cholesterol levels. At the same time,
the patients of the PGY2 residents began at higher mean LDL values than those seen by
the third year residents. The differences between the PGY2 and PGY3 cohort may not
have achieved statistically significant levels because of the small numbers. It is unclear

precisely why the mean LDL levels decreased significantly for patients of the PGY2
residents. Only one second year resident indicated a desire to specifically check the

cholesterol levels of all their patients and self-reported to have fully implemented this

change. Five residents, however, indicated that they wished to provide nutrition
counseling or refer patients to a nutritionist. Three residents fully implemented and one
resident partially implemented this change. It is possible that these patients benefited

from the counseling and made modifications to their diets and increased their levels of

activity, which might have had an impact on their LDL levels.

Lipid management is also aimed at raising HDL cholesterol. The target levels for

HDL cholesterol are >45 mg/dl for men and >55 mg/dl for women. The mean HDL
levels were lower than the target value in each of the cohorts. Notably, the mean values
for the PGY3 male cohort even decreased. The mean HDL levels may not have increased

significantly, but at the same time the small numbers in each category may have
decreased the power of the study to detect if there was a tree difference.

5O

The lowering of triglycerides to < 150 mg/dl is another goal. The mean

triglyceride levels were higher than the recommended level for both groups. The mean
triglyceride level of the PGY2 cohort slightly increased over the study period, although
the increase was not statistically significant. It is not understood why the triglyceride

levels increased for the patients of the PGY2 cohort. It may be due to natural variation,
or there may have been outliers in the follow-up year that may have contributed to this

small increase. In addition, the standard deviation for the mean triglyceride for each

group was noticeably larger for patients in the PGY3 cohort than patients seen by PGY2
residents.

Foot exam
The PGY2 residents increased the proportion of foot exams conducted on their
patients. Although the proportional increase observed in the PGY3 group was not

statistically significant by traditional standards (i.e. p value <0.05), the p value (= 0.078)

may indicate that their performance was also headed in the positive direction. The
increase in foot exams conducted in the PGY2 cohort may be explained by the six
residents who indicated that they wished to make this change in their continuity practice.

Four of the residents self-reported to having fully implemented this change, while the two
remaining residents reported partially implemented the change. At the same time, the use
of monofilament testing with the foot exams began at a very low rate for the PGY2
cohort and at an even lower rate for the PGY3 residents. From the commitment to

51

change su.rveys, this was a change considered by 3 of the 12 residents (only 5.6% of the
total changes). Although one resident self-reported to implementing the change, systems
barriers were reasoned to be the primary barrier against full implementation and may also
account for the low rates observed. Although the rates were not recorded, it was observed

that residents were referring many of their patients to a podiatrist. Yarnall et. al suggests
that time may be a factor that limits physicians from complying with preventive services
recommendations. 64 Therefore, to save time residents may be more resigned to refer

patients to a specialist rather than perform extra examinations.

Pneumovax vaccines
The rate of patients receiving the pneumovax vaccines from baseline to follow-up

may have slightly increased for PGY2 residents and decreased for PGY3 residents
because the vaccine offers coverage for several years. Reviews of the medical records
also reveal that some physicians had requested that their patients receive the vaccine, but
some patients refused the treatment for various reasons. Three (3) of the PGY2 residents

that desired to make this specific change self-reported to having fully implemented this

change and may account for the higher proportion of patients that received the vaccine by
the follow-up year, compared to the patients of the PGY3 residents.

Baseline EKG

The proportion of patients of PGY2 residents with a baseline EKG at the end of

follow-up may have may have been less than 50.0% because the proportion of patients

52

documented with other co-morbidities, including coronary artery disease, congestive heat
failure and hypertension decreased during the follow-up period. Only one resident
indicated that this was a desired change they wished to make in their continuity clinic,
which they self-reported to have fully implemented. It is likely that residents may not
consider this change a priority in diabetes care.

Study Limitations
Abstraction of medical records is commonly used to obtain data for measuring

quality. At the same time there are issues of reliability and validity. 6 The management
of patients with diabetes was not directly observed, but the residents’ documentation of

what was performed. The second year residents who were involved in the quality of care
intervention may have been more likely to over-document performance of specific tasks.

The third year residents who did not participate in the intervention may have been likely
to under-document performance of specific tasks. Dresselhaus et al. reported that

physicians tend to perform more preventive care than they document in medical
records. 66 Ther.efore, there may be some concern for recording bias. We also concede that
tasks that residents documented may not have been performed adequately, which

highlights the importance of also assessing patient outcomes.

Some of the problems we encountered with the auditing of medical records
included missing medical records, missing laboratory and other reports, illegibility of

handwriting, different systems of documentation across the two clinics, unfamiliarity
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with abbreviations and acronyms by the inexperienced chart abstractor. There may have

been some recording bias because the chart abstractor was aware of the study design and
the designations of the residents in the intervention and control groups. Blinding the
chart abstractor to the designations of the residents may have reduced this potential bias.

The use of PGY3 residents as control group who theoretically may not be as
similar to PGY2 residents because of the additional year of training was a limitation. The

preference would have been to randomly assign PGY2 residents into two groups and
subject one group to the new quality of care curriculum. This may not be feasible

considering all residents are required by ACGME to be trained in quality improvement.
The PGY3 residents were a convenient group that rotated through the clinics at the same
time with the PGY2 residents. Although the PGY3 residents were expected to perform at
a higher level of competence than the PGY2 residents, the baseline and follow-up data

suggests that they may be more similar in practice than originally anticipated.

The study was also limited to the Yale Internal Medicine Residency Program
across two clinics in Waterbury, Connecticut and so the study may not be generalizable
to other residency programs and other patient populations. The patient population may
not be representative of the greater population of Waterbury.

One of the most significant limitations to this study is attributable to the small
number of residents that were enrolled in the study. The number of patients that were

54

also enrolled was also a limitation. The small numbers decrease the power of statistical
tests used to determine if a particular difference between two groups is significant and not

likely due to chance alone.

Another significant limitation was the lack of continuous care between residents
and their panel of patients. Bennett et al. suggest that education as a strategy may only be
effective if the health care professional is providing care to a characterized population on
a continuing basis
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Unfortunately, this was not always the case for residents, as

observed in our study. Some patients were either attended by other available residents in
the practice or by a collection of other healthcare providers and in many instances seen

rarely by their assigned primary care provider. This factor diluted the continuity of care
we expected with each resident and thus shares the accountability for desired health
outcomes amongst the contributing providers. This presents a challenge to studies

evaluating the effectiveness of their curriculum on patient health outcomes. It should be
noted that health professionals usually work in interdisciplinary teams especially for

patients with chronic conditions, but the education system does not provide training in

team-based skills. Teams using improvement knowledge along with clinical knowledge
have been successful in improving mortality after coronary artery bypass graft surgery,
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and reduced infant mortality in high-risk Native American population. Perhaps the goal

of educational strategies should expand to include other healthcare providers who may

cooperatively, maintain continuous care for each patient and collectively improve health
outcomes.

Lastly, this study recognizes that the challenges experienced may be unique to
Chase and FHC, which lack the resources that may be necessary to efficiently deliver and
improve care. Computerized reminder systems may be able to enhance residents’ care of
their patients. The National Academy of Sciences in Health Professions Education." A

Bridge to Quality, recognizes that computer-based clinical records, although costly,
would also be able to provide the kind of clinical data necessary to move towards
evidence-based assessment related to licensure and/or certification, v These and other

system changes in addition to systems teaching might be the leverage to close the quality

gap. One system change that can potentially initiate improvement in patient health
outcomes, is to revamp Medicare fee-for-service to reimburse physicians for the time

spent providing education to assist patients in making the necessary lifestyle and
behavioral changes or to actively manage their own condition. 7 The regular system of

financing may continue to undermine the potential of integrating the core competencies
into practice. 72

Conclusion

The results show that it is feasible to conduct and evaluate the quality of care
curriculum within an educational setting. This study adds to the literature regarding the

challenges of changing physician and patient behaviors. At the same time, it points to the
importance of selecting outcomes that are specific to both the provider and the patient to

begin identifying opportunities for improvement. Self or individual changes and initiating

changes specific to patients can offer benefits to the overall health outcomes of the
physicians’ patient population.
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Despite this study’s limitations it supports the need for further research and

funding into curriculum development in the area of quality improvement within graduate
medical education. Further studies need to assess the impact of the new outcomes-based

system of accreditation on maintaining physician competence in their future practice.

This study also supports system teaching to enable residents to identify and

implement system changes. The disparities in healthcare practice may be addressed once
system problems are identified. The clinical education system must continue to train not

only physicians, but other health professionals as well, to work as a team at all levels to
make and implement changes and thus meet the needs of healthcare in the 21 t century.
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Appendix 1. Yale Primary Care Residency Quality of Care Curriculum
PGY-2: Ambulatory Medicine Block- Reading and problem assignments
Week 1:

Readings"

Kassirer, JP. The quality of care and the quality of measuring it. NEJM.
Epstein A. Performance reports on quality- prototypes, problems, and
prospects. NEJM
Greco PJ, Eisenberg JM. Changing physician practices. NEJM.
O’Brien T. Oxman AD, Davis DA, Haynes RB, Freemantle N, Harvey EL.
Audit and feedback versus alternative strategies: effects on professional
practice and health care outcomes. Cochrane Database of Systematic
Reviews. 2000;2" 1-15.
The Audit Handbook: Improving Healthcare through Clinical Audit- Chapter
2" Overview of an audit
Activities:

Review medical record abstraction form and instructions
Review American Diabetes Association Standards of Care
Week 2:

Readings"
lo

Blumenthal DB. Part 1: Quality of care- what is it? NEJM.
Brook RH, McGlynn EA, Cleary PD. Part 2: Measuring quality of care
Soumerai SB, McLaughlin TJ, Gurwitz JH, et al. Effect of local medical
opinion leaders on quality of care for acute myocardial infarction. JAMA.

1998;279:1358-63.
O’Brien T, Oxman AD, Davis DA, Haynes RB, Freemantle N, Harvey EL.
Local opinion leaders: effects on professional practice and health care
outcomes. Cochrane Database of Systemic Reviews. 2001; Issue 2:1-18.
The Audit Handbook: Improving Healthcare through Clinical Audit- Chapter

5: Standards
Activities:

Self-audit: review of diabetic care for your own clinic patients

Week 3:

Readings:
1. Chassin MR. Part 3" Improving the quality of care. NEJM
2. Blumenthal DB. Part 4: The origins of the quality debate. NEJM.
3. Davis DA, Taylor-Vaisey A. Translating guidelines into practice. CMAJ.

1997;157:408-16.
4. The Audit Handbook: Improving Healthcare through Clinical Audit- Chapter 6:
Methods of Audit
Activities-

A. Peer-audit: review of diabetic care provided by peers at Chase Clinic and
the Family Health Center.
B. Review results of self-audit:
Develop outline of possible "solutions" to improve diabetic care
in your own clinic

Week 4:

Readings"
1. Berwick DM. Part 5: payment by capitation and the quality of care. NEJM.
2. Blumenthal DB, Epstein AM. Part 6: The role of physicians in the future of
quality management. NEJM.
3. Pearson SD, Goulart-Fisher D, Lee TH. Critical pathways as a strategy for
improving care: problems and potential. Ann Intern Med. 1995; 123:941-48.
4. The Audit Handbook: Improving Healthcare through Clinical Audit Chapter 8:
Effecting Change
Activities-

A. Peer-audit: review of diabetic care provided by peers at Chase Clinic and
the Family Health Center.
B. Review results of peer-audit:
Develop outline of possible "solutions" to improve diabetic care
for site of your continuity clinic.

Appendix 2. Yale Primary Care Medical Record Abstraction Instrument

Date of Abstraction

Resident Name

Abstractor Initials

Dates baseline

/20O

Dates Follow-up

/2OO

PG Year

2

3

Baseline Year

DIABETES Quality Project
2002-2003

Demographics
Patient Identification #

FHC

2.

Patient Location

CHASE

3.

Gender

a. Male

4.

Race/Ethnicity

a.

White

(circle all that apply)

b.

Black

c.

Hispanic

d.

Asian

e.

Other

f.

Not Documented

Date of Birth

/

b. Female

/

(MM/DD/YYYY)
Chart Information

Does the chart contain a problem list?
a.

Does the chart contain a preventive services
checklist?

b.

Does the chart contain a diabetes checklist?

Does the preventive services checklist have any entries?

Baseline

Follow-up

period

period

Conditions Present (at BASELINE)

9

Hypertension

Yes

Not Documented

10.

Coronary Artery Disease

Yes

Not Documented

11.

Heart Failure

Yes

Not Documented

12.

Peripheral Vascular Disease

Yes

Not Documented

13.

Asthma

Yes

Not Documented

14.

Chronic Obstructive Pulmonary Disease

Yes

Not Documented

15.

Chronic Renal Disease

Yes

Not Documented

16.

Chronic Liver Disease

Yes

Not Documented

17.

Diabetes Mellitus

Yes

Not Documented

18.

Dyslipidemia

Yes

Not Documented

19.

Cancer (list):

Yes

Not Documented

20.

Bleeding Disorder/Risk

Yes

Not Documented

21.

Peptic Ulcer Disease

Yes

Not Documented

22.

Anemia

Yes

Not Documented

23.

Depression

Yes

Not Documented

24.

Anxiety Disorder

Yes

Not Documented

25.

Schizophrenia

Yes

Not Documented

26.

Substance abuse (opiates, cocaine, PCP, etc)

Yes

Not Documented

27.

Alcoholism

Yes

Not Documented

Conditions Present (at FOLLOW-UP)

9F.

Hypertension

Yes

Not Documented

10F.

Coronary Artery Disease

Yes

Not Documented

llF.

Heart Failure

Yes

Not Documented

12F.

Peripheral Vascular Disease

Yes

Not Documented

13F.

Asthma

Yes

Not Documented

14F.

Chronic Obstructive Pulmonary Disease

Yes

Not Documented

15F.

Chronic Renal Disease

Yes

Not Documented

16F.

Chronic Liver Disease

Yes

Not Documented

17F.

Diabetes Mellitus

Yes

Not Documented

18F.

Dyslipidemia

Yes

Not Documented

19F.

Cancer (list):

Yes

Not Documented

20F.

Bleeding Disorder/Risk

Yes

Not Documented

21F.

Peptic Ulcer Disease

Yes

Not Documented

Conditions Present (at FOLLOW-UP)

22F.

Anemia

Yes

Not Documented

23F.

Depression

Yes

Not Documented

24F.

Anxiety Disorder

Yes

Not Documented

25F.

Schizophrenia

Yes

Not Documented

26F.

Substance abuse (opiates, cocaine, PCP, etc)

Yes

Not Documented

27F.

Alcoholism

Yes

Not Documented

Physical Examination (BASELINE PERIOD)
28.

Height

Inches

29.

Date of most recent height

/

Not Documented

/

N/A

30.

Weight (last weight in BASELINE period)

31.

Date of most recent weight

Not Documented

Lbs.
/

/
N/A

Physical Examination (FOLLOW-UP PERIOD)
28F.

Height

29F.

Date of most recent height

Inches

Not Documented

/

/
N/A

30F.

Weight (last weight in follow-up period)

31F.

Date of most recent weight

Not Documented

Lbs.
/
N/A

/

Blood Pressure Control (BASELINE PERIOD)

Record all blood pressures from the last three visits during the baseline observation period.

32.

Blood Pressure

Date

Date

Blood Pressure

1.

/

7.

2.

/

8.

3.

/

9.

4.

/

lO.

/

/

5.

11.

/

/

6.

12.

/

/

/
/

/

Blood Pressure Control (FOLLOW-UP PERIOD)

32F__ Record all blood pressures from the last three visits during the followup observation period.
Date

Blood Pressure
/

Blood Pressure

Date
7.

/

2.

8.

/

3.

9.

/

4.

10.

/

/

5.

11.

/

/

12.

/

/

1.

6.

/

Counseling/Prevention BASELINE PERIOD
33.

Was an assessment of tobacco use performed?

Yes Not Documented

34.

Was the patient a smoker during the baseline period?

Yes No Not Documented

34a.

Was smoking cessation counseling ever offered?

Yes Not Documented N/A

35.

Was a foot exam performed in the baseline year?

Yes Not Documented

35a. If Yes, how many exams total:

35b.

Was a monofilament test for neuropathy performed?

Yes Not Documented

36.

Has the patient ever received pneumovax?

Yes Not Documented

Counseling/Prevention" FOLLOW-UP PERIOD
33F.

Was an assessment of tobacco use performed?

Yes Not Documented

34F.

Was the patient a smoker during the follow-up period?

Yes No Not Documented

34af.

Was smoking cessation counseling offered?

Yes Not Documented N/A

35F.

Was a foot exam performed in follow-up year?

Yes Not Documented

35af. If Yes, how many exams total:
35bf.

Was a monofilament test for neuropathy performed?

Yes Not Documented

36F.

If NO pneumovax in BASELINE period, was pneumovax

Yes Not Documented

given in the follow-up period?

Labs/Diagnostic Studies: BASELINE PERIOD

For all questions pertaining to labs/diagnostic studies, review the record for the BASELINE period. Record
the latest date in the baseline period that the test was performed and the value.

Test Performed

a. Date performed

b. Value

37. Blood Urea

37. Yes Not Documented

37a.

37b.

Nitrogen

Ifyes, record the date and value.

Lab Test/Diagnostic

study
/

/

(Normal range 6 19
mg/dl)

38. Creatinine

38. Yes Not Documented

Ifyes, record the date and value.

38b.

38a.
/

(Normal range 0.6 1.4
mg/dl)
3 9. Blood sugar

39. Yes Not Documented

39b.

39a.

Ifyes, record the date and value.

/

(Normal range 70 105
mg/dl)

40. Was blood sugar

40. Yes Not Documented

recorded as
fasting?
41. Albuminuria Test

41. Yes Not Documented

41 b. Albumin present?

41a.
/

/

Yes

Not

Documented
42. Hemoglobin A 1C

42. Yes Not Documented
If yes, record the date and value

43. Total Cholesterol

43. Yes Not Documented

Ifyes, record the date and

42b.

42a.
/

/

43b.

43a.
/

/

value.
44. HDL Cholesterol

44. Yes Not Documented

Ifyes, record the date and value.
45. LDL Cholesterol

45. Yes Not Documented

Ifyes, record the date and

/

/

value.
46. Triglycerides

46. Yes Not Documented

Ifyes, record the date and value.
47. Potassium

47. Yes Not Documented

Ifyes, record the date and value

/

(Normal range 40 -150
mg/dl)

47b.

47a.
/

(Normal range 40- 170
mg/dl)

46b.

46a.
/

(Normal range 44-55
mg/dl)

45b.

45a.
/

(Normal range 120-220
mg/dl)

44b.

44a.
/

(Normal range 3.0 6.5
%)

/

(Normal range 3.3- 5.1
mEq/1)

Lab Test/Diagnostic

Test Performed

a. Date performed

b. Value

48. Yes Not Documented

48a.

48b. EKG findings:

study
48. EKG performed

Ifyes, record the date and

Select all recorded

findings.

findings:
a.

Myocardial
Infarction (any

age).
b.

Atrial Fibrillation.

c.

LVH

d.

LBBB

e.

None of the above

f.

No interpretation

Labs/Diagnostic Studies: FOLLOW-UP PERIOD

For all questions pertaining to labs/diagnostic studies, review the record for the FOLLOW-UP period.
Record the latest date in the follow-up period that the test was performed and the value.

Lab Test/Diagnostic

Test Performed

study

a. Date

b. Value

performed

37F. Blood Urea

37F. Yes Not Documented

Nitrogen

Ifyes, record the date and

37bF.

37aF.

(Normal range 6- 19
mg/dl)

value.
38F. Creatinine

38F. Yes Not Documented

Ifyes, record the date and

38bF.

38aF.
/

/

value.
39F. Blood sugar

39F. Yes Not Documented

Ifyes, record the date and

39bF.

39aF.

(Normal range 70 105
mg/dl)

/

value.
40F. Was blood sugar

(Normal range 0.6 1.4
mg/dl)

40F. Yes Not Documented

recorded as fasting?
41F. Albuminuria Test

41F. Yes Not Documented

/

42F. Hemoglobin A 1C

42F. Yes Not Documented

If yes, record the date and

41 bF. Albumin present?

41aF.
/

Yes

Not Documented

42bF.

42aF.

(Normal range 3.0 6.5 %)

/

value
43F. Total Cholesterol

43F. Yes Not Documented

43bF.

43aF.

Ifyes, record the date and

(Normal range 120 -220
mg/dl)

value.
44F. HDL Cholesterol

44F. Yes Not Documented

Ifyes, record the date and

44bF.

44aF.
/

/

value.
45F. LDL Cholesterol

45F. Yes Not Documented

Ifyes, record the date and

45bF.

45aF.
/

(Normal range 40- 170
mg/dl)

value.
46F. Triglycerides

46F. Yes Not Documented

Ifyes, record the date and

46bF.

46aF.
/

/

value.
47F. Potassium

47F. Yes Not Documented

Ifyes, record the date and
value

47aF.
/

(Normal range 44-55
mg/dl)

(Normal range 40-150
mg/dl)
47bF.

/

(Normal range 3.3- 5.1
mEq/1)

Test Performed

a. Date performed

b. Value

48F. EKG

48F. Yes Not Documented

48aF.

48bF. EKG findings:

performed

Ifyes, record the date and

Lab Test/

Diagnostic study
/

findings.

Select all recordedfindings:

g.

Myocardial Infarction

(any age).
h.

Atrial Fibrillation.

i.

LVH

LBBB
k. None of the above

j.

I.

No interpretation

Treatment: BASELINE PERIOD

To determine medications used in the baseline period, use the encounter forms. Only use the
medication flowsheet IF a date is listed (to the month/year) next to the medication. Any medication listed
as discontinued, switched, or NOT present at the last visit recorded in the baseline period should not be
included below.
Not Documented
49.
Were the patient’s medications documented Yes
at the last visit to this physician in the

BASELINE period?
50.

Record all medications that the patient was taking at the LAST visit in the baseline period. Use

hospital discharge summaries, consultation notes, phone conversations, etc. if necessary.
Medication

3.
4.
5.

10.
11.
12.
13.
14.
15.

Dosage

10
Treatment: FOLLOW-UP PERIOD
To determine medications used in the FOLLOW-UP period, use the visit encounter forms. Only
use the medication flowsheet IF a date is listed (to the month/year) next to the medication. Any medication
listed as discontinued, switched, or NOT present at the last visit recorded in the follow-up period should
not be included below.

Were the patient’s medications documented

49F.

Yes

Not Documented

at the last visit to this physician in the

FOLLOW-UP period?
Record all medications that the patient was taking at the LAST visit in the follow-up period.

50F.

Use hospital discharge summaries, consultation notes, phone conversations, etc. if necessary.

Dosage

Medication

1.

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
Office Visits (BASELINE YEAR):

51. Record all dates on the patient was seen at either FHC or Chase during the BASELINE period.
1.

/

ll.

/

/

21.

2.

/

12.

/

/

22.

/

/

23.

/

/

24.

/

/

25.

/

3.

13.

/
/

4.

/

14.

5.

/

15.

6.

/

16.

/

/

26.

/

/

7.

/

17.

/

/

27.

/

/

/

/

8.

/

/

18.

/

28.

/

/

9.

/

/

19.

/

29.

/

/

20.

/

30.

10.

/

/

ll
Office Visits (FOLLOW-UP YEAR)"

51F. Record all dates on the patient was seen at either FHC or Chase during the FOLLOW-UP period.
/

21.

/

/

12.

/

22.

/

/

/

13.

/

23.

/

/

4.

/

14.

/

24.

5.

/

15.

/

25.

6.

/

16.

/

26.

17.

/

27.

18.

/

28.

/

/

1.

/

2.

/

3.

11.
/

7.
8.

/

9.

/

10.

/
/

/

/

/

19.

/

/

29.

/

/

20.

/

/

30.

/

/

Appendix 3. Commitment to change survey for PGY2 residents

Name"

ID#:

Please identify up to 5 concrete, measurable changes that you will make in continuity
clinic practice after participating in this Quality Assurance rotation. These may include
your own personal practice habits or attempts to influence system issues in Chase Clinic
of Family Health Center.

Change

Level of motivation to make this

Anticipated difficulty in
making this change
Extremely
Highly Not at all
motivated Difficult
difficulty

change
Not at all
motivated

lo

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4.

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

ID Number:
Receipt date:

Resident Name:

Follow up date:

/

/

/

/

Name:

At the end of your Quality Assurance rotation during block ( / / to / /
you made the "commitment to change" listed below. For each, please indicate if you
have implemented the change in your clinical practice fully, partially, or not at all. For
the changes that you have not implemented fully, indicate the primary barrier that
prevented your implementation.
1.
Practice Change:
Which describes
Fully implemented
the action you
Change
have taken?

Partially
implemented

Change

Did not

implement
change

(circle one)

If only partially or
not at all, what
was the primary
barrier to
implementation?

(check one)

"I have not had enough time to implement this change"
"I need to improve my knowledge or skills before I can
implement this change"
"Systems or logistical barriers in my practice prevented
me"
"This change is not important to my clinical practice"
Other:

2. Practice Change:
Which describes
Fully implemented
the action you
Change
have taken?
(circle one)

If only partially or
not at all, what
was the primary
barrier to

implementation?

(check one)

Partially
implemented
Change

Did not

implement
change

"I have not had enough time to implement this change"
"I need to improve my knowledge or skills before I can
implement this change"
"Systems or logistical barriers in my practice prevented
me"
"This change is not important to my clinical practice"
Other:

3. Practice Change:
Which describes
Fully implemented
the action you
Change
have taken?

Partially
implemented
Change

Did not

implement
change

(circle one)
If only partially or
not at all, what
was the primary
barrier to
implementation?

"I have not had enough time to implement this change"
"I need to improve my knowledge or skills before I can
implement this change"
"Systems or logistical barriers in my practice prevented
me"

(check one)

"This change is not important to my clinical practice"
Other:

4. Practice Change"
Which describes
Fully implemented
the action you
Change
have taken?

Partially
implemented

Change

Did not

implement
change

(circle one)
If only partially or
not at all, what
was the primary
barrier to
implementation?

(check one)

"I have not had enough time to implement this change"
"I need to improve my knowledge or skills before I can
implement this change"
"Systems or logistical barriers in my practice prevented
me"
"This change is not important to my clinical practice"
Other:

5. Practice Change:
Which describes
Fully implemented
the action you
Change
have taken?

Partially
implemented
Change

Did not

implement
change

(circle one)
If only partially or
not at all, what
was the primary
barrier to
implementation?

(check one)

"I have not had enough time to implement this change"
"I need to improve my knowledge or skills before I can
implement this change"
"Systems or logistical barriers in my practice prevented
me"
"This change is not important to my clinical practice"
Other:

Appendix 4. Categorization of PGY2 Residents’ desired changes

CHANGE
1.
2.
3.
4.
5.
6.
7.

To keep Pneumovax up to date
To make health maintenance sheets more complete
To focus specifically and aggressively on reducing HgbA 1 c
Medication lists
Problem lists
Microalbuminuria
Check list for DM

CLASSIFICATION
Individual/Self change
Individual/Self change

Patient specific change
Individual/Self change
Individual/Self change
Individual/Self change

Systems specific
change

8. All patients to have foot exams documented
9. Document foot exams
10. Document monofilament tests
11. Utilize DM flow sheets
12. Create flow sheet on preventive services sheet

Individual/Self change
Individual/Self change
Individual/Self change
Individual/Self change

Systems specific
change

13. Measure heights or calculate BMI
14. Diabetic foot care
15. Reviewing diabetic charts at each visit
16. Reviewing all my charts more thoroughly
17. Proper documentation
18. Importance of timely interventions to improve glycemic
control
19. Update problem lists
20. Update medication lists/vaccination lists/screening lists
21. Attempt more comprehensive first visits for DM patients
22. Attempt to implement diabetes patient-specific checklists
23. Nutrition and training referral for new DM patients etc.
24. Have medication list in the chart each visit
25. Have DM sheet

Individual/Self change
Individual/Self change
Individual/Self change
Individual/Self change
Individual/Self change
Individual/Self change
Individual/Self change
Individual/Self change
Individual/Self change
Individual/Self change

Systems specific
change
Individual/Self change

Systems specific
change

26. Have finger-sticks checked each time DM patient comes

Systems specific
change

27. Have Spanish speaking DM instructor available at Clinic
28. Have glucose monitoring machines for DM pts./computer
compatible
29. Check HgbA 1 c every 6 months
30. Monofilament test every year
31. Check urine albumin every year
32. Nutritionist referral/diabetic teaching
33. Aggressive BP control

Systems specific
change
Systems specific
change
Individual/Self change
Individual/Self change
Individual/Self change
Individual/Self change

Patient specific change

34.
35.
36.
37.

Pneumovax to all DM patients
Baseline EKG
Foot exam with monofilament
Develop check-off list in the front of charts

38. Diabetic teaching classes in clinic

Individual/Self change
Individual/Self change
Individual/Self change

Systems specific
change
Systems specific
change

39. Necessary tools easily accessible for proper care of DM
patients
40. Having reading material (in both English & Spanish)
including info. on DM
41. Have medical assistant place DM flow sheet in front of
chart
42. Review DM flow sheet each visit
43. Document labs, exams done, consults made on DM flow
sheet
44. Do foot exams on DM patients at least every 3 months
45. Give pneumovax to each DM patient at 1 st appropriate

Systems specific
change
Systems specific
change
Systems specific
change
Individual/Self change
Individual/Self change
Individual/Self change
Individual/Self change

opportunity.
46. Improve documentation
47. Make sure patients get standard of care as recommended by

Individual/Self change
Individual/Self change

experts
48. Educate my patients about DM in general, nutrition and
exercise
49. Try my best to discover the barriers to qua!ity health care
for patients
50. Very aggressive with patients; try to gets pts. to level of
control
51. Put DM flow sheet on all diabetic patients’ chart
52. Check everyone’s feet and document
53. Check everyone’s lipids
54. Send everyone to the nutritionist

Individual/Self change
Individual/Self change

Patient specific change
Individual/Self change
Individual/Self change
Individual/Self change
Individual/Self change

